The concentrations of selenium (Se), cadmium (Cd) and diazinon (DZN) in selected tissues of rats after an oral administration in various combinations were analyzed. Male rats were orally dosed with diazinon (40 mg.
INTRODUCTION
Diazinon is used in agriculture to control soil and foliage insects and pests on a variety of fruit, vegetable, nut and field crops. Diazinon (DZN) (O,O-diethyl O-2-isopropyl-6-methylpyrimidin-4-yl phosphorothioate) is also used on non-lactating cattle in an insecticidal ear tag. Prior to the cancellation of all residential uses by 2004, diazinon was used outdoors on lawns and gardens, indoors for fly control and in pet collars designed to control fleas and ticks. Diazinon was one of the most widely used insecticides for household and agricultural pest control. . Despite of this general conclusion, reduction in AChE activity does not necessarily mean that the neurotoxic symptoms will also disappear. The manifestations of exposure persist long after ChE levels return to normal (Rohlman, Anger and Lein, 2011).
Diazinon is not a typical cumulative compound in the animal or human organisms but increased levels of this insecticide or its metabolites can be found in fat tissue, liver and hair during relatively short time period (Túri Cadmium (Cd) is an extremely toxic metal found in polluted industrial and agricultural areas. Exposure to cadmium occurs as a result of atmospheric emission during Cd production and processing, from combustion of fossil energy sources, waste and sludge, phosphate fertilizers and deposition of waste and slag at disposal sites. Higher concentrations of cadmium are found in the kidneys of animals slaughtered for food, in wild mushrooms and in seafood such as mussels and oysters (Fried et al., 2008) . In general, about 50% of the total body burden is found in liver and kidney, so that they are considered to be the major site of Cd accumulation. The functional and structural changes in almost all organs were described 
Scientifical hypothesis
The contamination of the environment and food chain and interactions between the contaminants entering the human body may have a negative impact on the human health and is hard to predict. Therefore, the main goal of this study was to determine the level of pesticide diazinon and elements cadmium and selenium in the organism of rats after the separate and combined administration and if there is any relationships between the compounds accumulation in the animal organism.
MATERIAL AND METHODOLOGY Experimental design
Fifty males Wistar rats were divided to five groups, diazinon treated group DZN (40 mg.
, and control, untreated group, each containing 10 males. The males were housed in plastic cages (Tecniplast, Italy) in an environment maintained at 20 -24°C, 55 ±10% humidity, with access to water and food (feed mixture M3, Machal, Czech Republic) ad libitum. Young, 4 weeks old males were chosen at the beginning of the experiment and continuously dosed with diazinon (Sigma-Aldrich, USA), selenium (Na 2 SeO 3 , Sigma, USA) and cadmium (CdCl 2 , Reachem, Slovak Republic) in drinking water for 90 days, reaching the sexual maturity at the end of the experiments.
Tissue diazinon, Se and Cd content analysis
The liver, kidney, adipose tissue and muscle tissue (m. quadriceps femoris) were sampled 90 days after the daily diazinon, Cd and Se peroral intake. The samples were weighed and stored at -20°C and then analyzed. Cadmium was analyzed using the electrothermal atomic absorption spectrometry (ETAAS, Varian SpectrAA 220, The Netherlands). Selenium was determined using the hydride generation atomic absorption spectrometry (HGAAS, Varian SpectrAA 220 with VGA-76 hydride generator, The Netherlands), diazinon was determined using the gas chromatography-mass spectrometry (GC-MS, Varian MS-4000, USA) in certified laboratory (EL, s.r.o. Spišská Nová Ves, Slovak Republic).
Statistical analysis
The values of control and experimental animal analyses were expressed as mean ±SD. The results were analyzed by one-way analysis of variance (ANOVA) followed by Scheffe's test for post hoc comparisons using statistical software Stata 9 (StataCorp LP, TX, USA). Differences were considered significant at p <0.05.
RESULTS AND DISCUSSION
The results of our experiments summarize Tables 1 -4. Diazinon content in the selected tissues was almost under the detection limit (<0.005 mg.kg -1 ). When administered with Se or Cd or Se +Cd, the levels of diazinon were lower in liver and kidney but not in the muscle and adipose tissues than that of the diazinon-exposed group. This could be caused by co-administration with selenium because Se could act as a protective element against the diazinon effects. Selenium in combination with DZN partially or totally alleviated its toxic effects on the liver and kidney. Therefore, selenium could be able to antagonize DZN toxicity (El-Demerdash and Nasr, 2014). Moreover, some authors speculate that adipose tissue could be the target organ to organophosphate pesticides (OPs) toxicity ( (Table 4) .
Treatment of rats with diazinon significantly enhances renal lipid peroxidation which is accompanied by a decrease in the activities of renal antioxidant enzymes (Shi et al., 2010) . Due to the scavenging of free radicals and increasing the antioxidant status, Se particularly at low doses had a potent antigenotoxic effect against DZNinduced toxicity in rats (Shokrzadeh et al., 2013) . However, mechanisms of interaction between DZN and Se are still not clear and further studies are still required.
Excessive exposure to cadmium and selenium causes increase in their contents in the internal organs. Cadmium content in the selected tissues in our experiments was low, mostly near or under the detection limit. Only cadmium content in kidney was higher in all groups than in other tissues. The main cadmium storage organs are kidneys and liver which has been confirmed in many studies ( (Table 1 and 2) .
Ongjanovic et al. (2008)
reported that with increased Cd concentration in the liver and kidneys, Se concentration also rises, although it was not administered additionally. We confirm these findings as selenium content in analyzed tissues was highest in kidney, followed by liver, muscle and adipose tissue. The same trend in Se tissue concentrations was recorded by Zachara et al.
(2001).
The statistically significant increase in selenium content was found in the kidney and liver when Se was administered with DZN or Cd or DZN+Cd (Table 1 and 2). In muscle tissue, the significantly higher Se content was found only in DZN +Se +Cd group (Table 3) . Selenium antagonizes cadmium, especially in acute exposures and was found to have a protective effect by decreasing Cd content in the liver and kidneys (Chen, Whanger and Weswig, 1975). However, it has also been observed that simultaneous administration of cadmium and selenium (200 ppm and 0.1 ppm, respectively) in drinking water for five weeks did not decrease Cd concentration in the liver and kidney and only affected the toxic effects of Cd in these organs (Jihen et al., 2008) . Dietary selenium did not significantly affect the concentration of cadmium in tissues in our experiments but there was also diazinon present in the same period and dose which could affect the role of Se in antioxidant capability. Similarly, no decrease in cadmium, zinc, iron or copper in rat liver was found after selenium intake in food (Meyer, House and Welch, 1982). The lipid peroxidation, one of the main manifestations of the oxidative damage, plays an important role in the toxicity of many xenobiotics. Intoxication with cadmium causes a significant increase of lipid peroxidation in liver and kidneys of rats (Ognjanovic et al., 2008) which are also the main organs cumulating the cadmium. Therefore, increase in selenium content in these organs (Table 1 and 2) may be connected with the selenium protective role in oxidative stress induced by cadmium and diazinon. This protection includes the capability of Se to alter the distribution of Cd in tissues and induces binding of the Cd-Se complexes to proteins, which are similar to metallothioneins (Jamba, Nehru and Bansal, 1997; Combs and Gray, 1998; Ognjanovic et al., 2008). The significant increase in cadmium content in kidney and liver after its administration in DZN +Cd or DNZ +Se +Cd is a logical consequence but was somewhat limited by selenium addition (Table 1 and 2).
CONCLUSION
The results indicate that cadmium and selenium accumulate mainly in liver, kidney and selenium also in muscle after p.o. administration but diazinon concentrations increases were not signifcant. The coadministration of diazinon, Se and Cd affects the content of these compounds in the organism and the accumulation rate depends on the combination of administered compounds. We propose the role of diazinon and cadmium in redistributon of selenium as these compounds administered simultaneously caused the elevation in the selenium content in liver and kidney.
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